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THICKNESS AND STRUCTURAL STUDY OF MAJOR DIVISIONS 
OF CRETACEOUS SYSTEM IN NEBRASKA1 
PAUL FUFNN1NG2 
Lincoln, Nebraska 
ABSTRACT 
The purpose of this paper is to present isopach maps of certain stratigraphic divisions of the Cre-
taceous system and structure-contour maps of certain horizons of that system in Nebraska. Tables 
of factual data also are included. The maps indicate clearly that certain structural "highs" such as 
the_ Chadron-Cambridge axis and the Sioux Falls "high," in conjunction with a large well defined 
basin across central Nebraska and another deep basin west of the Chadron-Cambridge axis, dominated 
the structural and depositional history of Nebraska during the Cretaceous period. 
INTRODUCTION 
The purpose of this study is two-fold. First, to determine the variation in 
thickness of certain divisions of the Cretaceous system as shown by a series of 
isopach maps. These divisions are the Pierre shale, the Niobrara formation, the 
Benton group, the "Dakota group," and finally the Cretaceous system as a 
whole. Second, the determination of the general structure of certain key forma-
tions is undertaken. The surfaces mapped are the top of the Niobrara formal ion, 
the base of the Fort Hays limestone, the top of the Greenhorn limestone, and 
the top of the "Dakota group" of sandstones. Collectively, the maps prepared 
show the relation of variations in thickness to the general structural pattern of 
the region studied. 
ACKNOWLEDGMENTS AND EARLIER WORK 
The writer is indebted to the Nebraska State Geological Survey and especially 
to E. C. Reed, assistant State geologist, who supplied unpublished information 
on recent wells and assisted generously in the preparation of the isopach and 
structural maps, and who also aided in the correlation of controversial well logs. 
Isopach maps of the Cretaceous and Comanche systems of the United States 
were published by W. A. Ver Wiebe (1933) and M. K. Elias (1931) included an 
isopach map of the original thickness of the Pierre of the mid-western states in his 
report on Wallace County, Kansas. 
The contour map of the pre-Cambrian surface by A. L. Lugn ([934) has been 
of especial interest in connection with this study. The surfaces of the key forma-
tions of the Cretaceous reveal a definite relationship with respect to "highs" and 
"lows" on the surface of the pre-Cambrian. 
N. H. Darton (1905) published a structural map of the top of the Dakota 
sandstone in the Central Great Plains. However, the Nebraska part of the map 
was largely hypothetical because of the scarcity of subsurface information at the 
time of publication. 
1
 A graduate thesis prepared under the direction of A. L. Lugn, professor of geology, University 
of Nebraska. Manuscript received, November 14, 1041. 
2
 Graduate student in geology, University of Nebraska. 
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The foregoing references include all previously published material on isopach 
and structural studies in Nebraska known to the writer. Subsurface cross sections 
of Cretaceous formations in Nebraska have been published by N. H. Darlon 
(1903, 1918), G. E. Condra (1907), A. L. Lugn (1934), C. T. Jones (1940), G. E. 
Condra and E. C. Reed (1936), and G. E. Condra, E. C. Reed, and 0. J. Scherer 
( 1 9 4 1 ) . 
SOURCE OF INFORMATION 
Much of the information on the deep wells of the state used in this paper is 
taken from "Deep Wells of Nebraska" (Condra, Schramm, and Lugn, 1931). 
Unpublished information on wells of later date was secured from the Nebraska 
Geological Survey through E. C. Reed, assistant State geologist. Professional 
Paper 32 of the United States Geological Survey (Darlon, 1905) was also used as a 
reference. 
Some correlations of Nebraska wells have been revised by the Nebraska Geo-
logical Survey on the basis of newr information and the revised data have been 
used. Edwards No. 1 (NW. | , SW. 1 of Sec. 13, T. 2 N., R. 22 W.); Moberry No. 
1 (center of NE. \, NE. \ of Sec. 25, T. 7 N., R. 2 E.); Jones No. 2 (Sec. 29, T. 35 
N., R. 47 W.); and the Dannebrog (SE. | , SE. \, SW. \ of Sec. 2, T. 13 N., R. 11 
W.) whose logs were listed but not correlated in the "Deep Wells of Nebraska," 
were given tentative correlations. All of the tentative correlations and changes in 
the interpretation of previously published logs were approved by the State Geo-
logical Survey of Nebraska. 
The nature of the information used as a basis for correlation is indicated in 
Table II. The information from the Stuehm No. 1 (center of NW. \, NW. ] of 
Sec. 21, T. 14 N., R. 37 W.), Hall No. 1 (SE. ] , SE. -] of Sec. 10, T. 23 N., R. 49 
W.), Armour No. 1 (center of NW. \, NE. \ of Sec.
 33, T. 28 N., R. 8 E.), Mathis 
No. 1 (NE. I of Sec. 22, T. 5 N., R. 1 W.), and Palmer No. 1 (SW. }, NW. \ of 
Sec. 1, T. 33 N., R. 50 W.) was used in preparing the maps, but because these 
wells were still drilling or were not officially abandoned at the time this paper 
was written, exact figures were not available. The logs of these wells and samples 
from many of them are on file at the Nebraska State Geological Survey. 
EXPLANATION OF TABLES AND MAPS 
The exact locations of the key wells used in this study are shown in Table I. 
All wells are numbered for convenience in reference to tables and maps. Thickness 
and structural data on the Pierre shale, Niobrara formation, the Benton group, 
the "Dakota group," and the Cretaceous system are shown in Table II. A tabu-
lation of the thicknesses of all the Cretaceous formations in the various wells em-
ployed in this study is included in Table III. 
Contours on the isopach maps represent theoretical points of equal thickness 
of the interval covered by each map. Likewise, contours on the structural maps 
represent theoretical points of equal elevation, referred to mean sea-level. In 
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TABLE I 
WF.U.S USED IN ISOPACII AND STRUCTURAL STUDII'.S 
Name 
1. J . M. Huber Corp., Morgan 1 
2. Wm. Erbe, P inney 1 
3. Nebraska Oil Corp., Du th ie 1 
4. Clear Oil Co., Jones 2 
5. "Slim B u t t e " 
6. Union Oil Co. of Calif. Agate 15-1 
7. Felmont Corp. , Kinion 1 
8. Prairie Oil and Gas Co., Kelley t 
9. Stephens Oil Co., Palmer 1 
10. Byrd-Fros t Inc . , Abbot t Es ta t e 1 
r i . Lakeside Development Co., Lunsford 1 
12. C . L . P r i c e , H a l l 1 
13. 20th Century Oil Co. Ltd. , Stuehm 1 
14. Chase Petroleum Co., Ingold 1 
15. C. L. Price, Carter 1 
16. Nebraska Oil Corp., Bauer 1 
17. Red Willow Oil and Gas Co., Wa tk ins 1 
18. Phillips Pe t . Co., Andrews 1 
19. I . T . I . 0 . Co., Strangways 1 
20. I . T . I . 0 . Co., Vorce 1 
21. Helmerich and Payne , Hansen 1 
22. Scott , Henggler 1 
23. D . B. Cogswell, Holmes 1 
24. Gilbreath Pet . Co., Edwards 1 
25. Trees Pe t . Co., Bergman 1 
26. Mar l and Oil Co., Reager i 
27. Ohio Oil Co., Avery i-A 
28. Frost Drill ing Co., Kolb 1 
29. U. S. Drilling Co., Brunke 1 
30. Big Chief Oil Co., Hosner 1 
31. C. L. Price, P la t te 1 
32. P r u n t y Product ion Co., Katzberg i 
33. J ayhawk Prod, and Ref. Co., Shoemaker 1 
34. "Silver Creek" 
35. Page et al., Bonham 1 
36. N o r t h Central Oil Co., Leonard 1 
-57. Bloomfield Oil and Gas Co., Stahl 1 
38. " N i o b r a r a " 
39. " S a n t e e " 
40. " L y n c h " 
41 . Foraker and Gish, Mober ry 1 
42. Wm. Ebke , Math i s 1 
43. Peder Skriver, Armour 1 
44. Mid land Oil Co., Forster i-A 
45. " D a n n e b r o g " 
46. Ohio Oil Co., Demmer 1 
47. Phillips Petrol . Co., Simmons 1 
C SW SW 
N W i NW|-
N W / c SE Si ; 
S W / c N E 
N E / c 
S W / c N W 
N E / c N W 
C N L SW SW 
SEf S E ! 
C N W N W 
C N E 
S E / c N E SW 
S E / c SW SW 
N E / c N W N W 
S W / c N W N W 
S E / c N E 
t: N E N E 
C SW N W 
c si; 
N W / c 
N W / c SW 
C SW 
S W / c N E N W 
S E / c 
S W / c 
N E / c SW N E 
N W / c SE N E 
C SK 
C SW 
N E / c 
NEJ 
C SI'; SE 
N E 
N E i 
C SL N E N E 
N E / c 
C N W N E 
S E / c N E 
S E | S E J S W J 
C N W SE 
Location 
32-35>f-5(>W 
13-32N-52W 
33-35N-47W 
29-35N-47W 
11N-10K, So. Dak. 
15-28N-55W 
21-27N-55W 
33-19N-55W 
1-33N-50W 
22-24N-38W 
17-24N -44W 
10-23N-40W 
21 -13N-37W 
24- 6N-38W 
35- 2N-3.2W 
2- 2N-29W 
13- 5N-26W 
3- 2S-42W, Colorado 
21- 2S-43W, Colorado 
28 tS-4gW, Colorado 
25-15N-31W 
34- 7N-27W 
24- 2N-22W 
1 i- 2N-22W 
23- 6N-19W 
25- 2S-26W, Kansas 
30- 1N-13W 
22- 2N-1 $W 
2- ^N-i
 3W 
35- 2 N - i r W 
3- i N - r i W 
26- 7N-10W 
26-1 2N- 8W 
[-15N- 4W 
T, i - i N - 1E 
'14-32N-18W 
9-30 N- 3W 
16-32N- oW 
13-33N- 5W 
14-33N-10W 
25- 8N- 2K 
22- 5N- i W 
3S-28N- 8F. 
5-16N- 8E 
2-13N-1 iW 
1S-31N-46W 
2I-ION-22W 
Key 
2IS* 
4A 
4 \ 
4 A 
1A 
2 IS 
2B 
4 A 
3 
2B 
4 A 
3 A 
."> 
2 IS 
2B 
2R 
i B 
i B 
2B 
2B 
2B 
1A 
2 A 
4A 
2 IS 
TA 
I B 
2 A 
4 B 
1A 
iB 
2B 
rIS 
[A 
2 IS 
2B 
TA 
1A 
1A 
1A 
4A 
3 
3 
S« 
4A 
6B 
2 A 
IDENTIFICATION OF KEY NUMBERS 
A. Driller's log. 
li. Sample log. 
1. Nebraska Geol- Survey Bull. 4, 2d Ser. 
2. Unpublished record of Nebraska Geological Survey. 
3. Confidential information (samples on file, Nebraska Geological Survey). 
4. Revised correlation of Nebraska Geological Survey (previously published). 
«;. Nebraska Geol. Survey Paper 13. 
6. Kansas Geol. Soc. Guide Book, 14th Annual Field Conference (1940). 
2B*. Unpublished sample log of Nebraska Geological Survey. 
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TABLE II 
THICKNESSES AND ELEVATIONS (IN FEET) USED ON ISOPACH AND STRUCTURAL MAPS 
Name 
i . Morgan i 
2. P inncy i 
3. Du th ic 1 
4. Jones 2 
5. "Slim B u t t e " 
6. Agate 15-1 
7. Kinion 1 
8. Kelley 1 
9. Palmer 1* 
10. Abbot t 1 
11. Lunsford 1 
12. Hal l 1* 
13. S tuehm 1* 
14. Ingold i 
15. Carter 1 
16. Bauer 1 
17. Wa tk ins 1 
18. Andrews 1 
19. St rangways 1 
20. Vorce 1 
21. Hansen 1 
22. Henggler 1 
23. Holmes 1 
24. Edwards 1 
25. Bergman 1 
26. Reager 1 
27. Avery 1 
28. Kolb 1 
29. Brunke 1 
30. Hosner 1 
31 . P l a t t e 1 
32. Katzberg 1 
33. Shoemaker 1 
34. "Silver Creek" 
35. Bonham 1 
36. Leonard 1 
37. Stahl 1 
38. " N i o b r a r a " 
39. " S a n t e e " 
40. " L y n c h " 
41 . Moberry 1 
42. Math ies 1* 
43. Armour 1* 
44. Forster 1 
45. " D a n n e b r o g " 
46. Demmer 1 
47. Simmons 1 
Pierre 
1 , 0 3 2 
1 , 4 5 0 
0 
0 
0 
2,675 
2,870 
3.395 
0 
3 ' 5 
1 , 2 9 0 
689 
2 1 7 
0 
1,43° 
976 
2,565 
1 2 0 
0 
0 
0 
3 0 0 
0 
0 
0 
70 
0 
0 
0 
0 
0 
0 
655 
25S 
0 
0 
0 
2 1 5 
0 
0 
Nio-
brara 
268 
2 2 0 
0 
0 
0 
265 
360 
660 
0 
286 
5°5 
428 
428 
305 
6 1 0 
564 
4 9 0 
3 2 0 
430 
432 
449 
440 
450 
380 
362 
4 ' 5 
2 2 0 
172 
264 
4 0 0 
0 
0 
2 3 0 
2 1 4 
1 6 0 
2 1 7 
0 
0 
35° 
0 
2 7 0 
Benton ' 
group 
[ , ' 7 5 
850 
925 
1 , 1 0 2 — 
i ,385 
725 
640 
1,063 
40 
599 
2 7 0 
365 
462 
445 
4 0 0 
4 1 0 
393 
550 
550 
375 
435 
4 0 0 
75° 
467 
485 
4 1 0 
4 0 0 
448 
4 0 0 
375 
0 
155 
245 
303 
327 
325 
145 
0 
? 
0 
3 2 0 
' Dakota Cre-
group" taceous 
295 2,770 
418 2,938 
295 1 , 2 2 0 
328 1,43° 
335 1.720 
340 4 ,005 
350 4 ,220 
34t 5 , I 5 2 
645 6S5 
410 T , 6 I O 
7 io 2,775 
562 2,044 
418? 1,525? 
415 1,165 
545 2,985 
480 2,430 
448 3,896 
590 1,580 
410 1,390 
365 1.172 
2 9 7 1 , 1 8 1 
5 1 0 1 , 6 5 0 
4 2 0 1 , 6 2 0 
3 5 3 1 . 2 0 0 
3 5 3 ? 1 , 2 0 0 ? 
455 i , 3 5 0 
363 983 
315 935 
400 1,064 
535 1,310 
325? 800? 
421 576 
445 1.575 
406 1,178 
V3? 800? 
34i? 883? 
323? 005 
355 5°o 
2 1 1 2 T I 
? ? 
O O 
590 I , l 8 o 
Top 
"f 
y io-
brara 
2,960 
1 .955 
1 , 0 7 0 
895 
560 
X 
2 , 0 3 2 
1,584 
1,978 
2, 263 
2,360 
2 . 0 1 3 
2 , 0 9 1 
1.565 
2 , 0 9 0 
2 , 4 1 0 
2 , I 0 7 
2 ,078 
' . 645 
2 , 3 3 1 
1 , 0 2 8 
I , 8 l 7 
I , 8 l O 
I , 7 6 T 
I , 6()2 
1 , 6 1 9 
1 • "53 
1,468 
1.247 
i , 338 
1 , 1 8 0 
i ,455 
X 
2 , 0 3 1 
Base 
of Ft. 
Hays 
2,692 
1,735 
805 
535 
— 100 
X 
1,74" 
1 .070 
1.55° 
1.835 
2,055 
1,403 
i ,S27 
1.075 
1.770 
1,980 
1.675 
1,629 
1, 201; 
1,8,81 
1.548 
1.455 
1 ,305 
1 , 541 
1. 5 20 
1,355 
1 , 253 
1,01 ;: 
1, 124 
1 , 0 2 0 
1, 105 
X 
1, 761 
Top 
.<>f 
Green-
horn 
2 . ? r 8 
1.385 
455 
295 
- 5 5 0 -
X 
1 ,362 
924 
1 , 3 2 2 
1,595 
1,835 
11 213 
1.366 
915 
1 , 5 9 0 
1 . 5 1 2 
1,489 
035 
1,464 
1 , 2 2 8 
r , 130 
[ , fOO 
1 ,192 
1,065 
1,06 s 
1,148 
1
, 505 
842 
064 
8 1 0 
81 2 
i ,435 
.880? 
\ 1 ,561 
Top 
<>/ 
Dakota 
i , 5 t 7 
855 
2 , 0 8 0 
1.978 
8 0 
- 1 0 5 
- 1 , 1 6 3 
1 , 7 6 0 
1, 147 
8 0 9 
1 , 1 8 5 
i ,373 
1 , 6 1 0 
1 , 0 0 3 
1 , 1 2 6 
682 
1 , 2 2 0 
i ,430 
1 , 3 0 0 
1 , 1 0 4 
805 
1 , 1 3 1 
1 , 0 8 1 
9 7 0 
085 
1, 141 
1 , 0 7 2 
955 
87S 
993 
1 , 4 4 0 
772 
82 1 
693 
1, 290 
1 , 0 9 3 
i , 4 4 i 
* Confidential information withheld from publication. 
t Estimated total thickness of Dakota group, 350 feet. 
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TABLE III 
THICKNESS (IN FEET) OF CRETACEOUS FORMATIONS IN KEY W E I 
Ground elevation 
Mantle rock1 
Pierre shale 
Niobrara fm. 
Carlile shale 
Greenhorn Is. 
Graneros sh. 
Dakota group 
(0 
organ 1 
3.992 
0 
1 , 0 3 2 
268 
374 
1 2 1 
6 8 0 
2 9 5 
( 2 ) 
Pinncy 1 
3 A 5 5 
2 5 0 
1 , 4 5 0 
2 2 0 
35o 
8 0 
4 2 0 
4 1 8 
(3) 
Dutkie i2 
3 , 0 2 5 
2 0 
0 
0 
0 
0 
925 
2 95 
(4) 
Jones 2 
3,C5o 
7 0 
0 
0 
? 
I , 102 — 
328 
(5) 
Bulle" 
? 
0 
0 
0 
\ 5 0 0 
885 
335 
(6) 
A gate 
4 • 705 
960 
2,675 
265 
350 
35 
340 
34o 
(7) 
Kinion 1 
4,745 
980 
2,870 
360 
2 4 0 
9° 
3 1 0 
35o 
Total depth 
.3,999 , iSS 2,947 1 , 860 2,445 0,849 6,500 
Ground elevation 
(8) (9) (10) 
Luns-
(12) (>3) ( H ) 
Kelley 1 Palmer i3 Abbott 1 ford i Haiti3 Stuehm i3 Ingold 1 
4 ,500 3,75o 3,887 3,214 
Man t l e rock1 
Pierre shale 
Niobrara fm. 
Carlile shale 
Greenhorn Is. 
Graneros sh. 
Dako ta group 
Total dep th 
545 
3,395 
660 
450 
85 
528 
34 
5.697 
, 9 5 0 
0 
0 
0 
0 
4 0 
945 
1 . 5 4 0 
3 1 5 
2 S 6 
5 H 
45 
1 7 0 
4 1 0 
4,040 
340 
1, 290 
505 
'55 
45 
70 
710 
4.355 
(15) ( i n ) (17) (18) ( ig) (20) (21) 
Ground elevation 
Mant le rock1 
Pierre shale 
Niobrara fm. 
Carlile sh. 
Greenhorn Is. 
Graneros sh. 
Dako ta group 
Tota l depth 
Carter i-
2,795 
1 2 8 
680 
4 2 8 
2 2 S 
1 0 2 
35 
562 
4 ,464 
Bauer i2 
2,655 
•75 
2 1 7 
4 2 8 
2 4 0 
3 0 
1 9 2 
418? 
T • 445 
Wat-
kins 1 
2 , 3 6 0 
0 
0 
305 
2 2 0 
75 
T5° 
41.5 
3,42.3 
Andrews i 
3,443 
0 
1 , 4 3 0 
6 to 
I Q O 
30 
l8o 
545 
5. r 3 ° 
Strang-
'ways 1 
3.597 
530 
976 
564 
1 7 0 
1 0 0 
1 4 0 
480 
5 • 595 
Voree i 
4,360 
2 3 0 
2,565 
490 
1 6 0 
45 
188 
448 
7 . 3 0 0 
Hansen r 
3 , 0 2 0 
8 1 0 
1 2 0 
3 2 0 
r8o 
roo 
2 7 0 
59° 
3,828 
1
 Mantle rock: includes strata younger than Cretaceous, that is, Pleistocene, Tertiary. 
-Wells reaching the pre-Cambrian. 
a
 Confidential information withheld from publication. 
* Estimated total thickness of the Dakota group, 350 feet. 
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TAISLK Ul—Continued 
T H I C K N E S S ( IN F E E T ) OF CRETACEOUS FORMATIONS IN Kiev W E I 
(22) (23) (24) (25) 
Ileng- Ed- Berg-
(26) (27) (28) 
Ground elevation 
M a n t l e rock1 
Pierre shale 
Niobrara fm. 
Carlile sh. 1 
Greenhorn Is. \ 
Graneros sh. J 
Dako t a group 
Tota l dep th 
Ground elevation 
Mant le rock1 
Pierre shale 
Niobrara fm. 
Carlile sh. 
Greenhorn Is. 
Graneros sh. 
Dako ta group 
Tota l dep th 
Ground elevation 
Mant le rock1 
Pierre shale 
Niobrara fm. 
Carlile sh. 
Greenhorn Is. 
Graneros sh. 
Dako ta group 
Tota l dep th 
Ground elevation 
M a n t l e rock1 
Pierre shale 
Niobrara fm. 
Carlile sh. 
Greenhorn Is. 
Graneros sh. 
D a k o t a group 
Tota l dep th 
gler 1 
2 , 4 8 0 
7 0 
0 
43° 
55° 
4 1 0 
3 • 0 0 5 
( 2 9 ) 
Brnnke 1 
2,100 
2 2 0 
7° 
415 
295 
35 
8 0 
455 
3 ,38s 
(30) 
Leonard i% 
2 , 0 4 2 
1 4 0 
&5S 
2 3 0 
i75 
3 2 
38 
445 
i , 7 i 5 ? 
(43) 
Armour i3 
Holmes 1 
2 , 2 4 0 
' 33 
0 
432 
16s 
f'7 
1 4 5 
36.5 
1 , 4 4 0 
( 3 0 ) 
Ilosner 1 
1 , 7 6 1 
0 
0 
2 2 0 
) 
\ 4°o 
3''3 
3 • 5oo 
(37) 
Staid 1 
1 , 7 0 0 
1 0 7 
255 
2 1 4 
1 6 0 
3 0 
" 3 
4 0 6 
1 , 2 8 5 
(44) 
Forstcr 1 
1.373 
2 8 0 
2 1 1 
2 , 2 0 4 
wards 1 
2 , i 3 9 
61 
0 
449 
1 4 0 
35 
2 6 0 
2 0 7 
3 , ! ° 9 
(3 0 
I'latte 1 
1 , 7 2 7 
35 
0 
1 7 2 
328 
45 
75 
3C5 
3,44<> 
(38) 
"Nio-
brara" 
1 , 2 2 0 
4 0 
0 
1 6 0 
2 1 0 
3 2 
85 
Si 3? 
656 
(45) 
"Danne-
brog" 
1 , 8 7 0 
2 0 0 
2 1 5 
35° 
2 2 5 
I , O I I 
man /2 
2,345 
4 0 0 
3 0 0 
4 4 0 
2 7 0 
4 0 
9 0 
5 TO 
5,978 
( 3 2 ) 
Katz-
berg r 
1 • 9 4 5 
3 2 9 
0 
2 6 4 
2 0 0 
6 0 
5 0 
4 0 0 
4 , 0 0 5 
(39» 
"San-
tee" 
2 3 
0 
2 1 7 
2 0 5 
'r 1 2 0 
3 4 1 '• 
<)06 
(46) 
De ai-
mer j 
~> 
? 
0 
0 
0 
0 
0 
0 
? 
Reager i' 
2 - 5 9 1 
2 6 0 
0 
45o 
4 i 7 
54 
2 9 9 
4 2 0 
3,989 
(35) 
Shoe -
maker 1 
' . 7 8 3 
• 3 0 
0 
4 0 0 
igo 
95 
9 0 
535 
1 , 4 4 0 
( 4 0 ) 
"Lynch" 
1,400 
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wells where the formation studied is absent and younger and older beds occur, a 
zero is inserted on the isopach maps and an x on the structural maps. Approxima-
tions of elevations and thicknesses had to be made because of inadequate data in 
some instances, and the figures used in these cases are followed by question 
marks. 
The Benton group includes the Garble shale, the Greenhorn limestone, and 
the Graneros shale. The "Dakota group" in this paper includes the "Dakota" 
(Fall River) formation, the Fuson shale, and the Lakota sandstone. The "Dakota" 
and Benton groups were used because it was thought that, they represent more 
distinctive sedimentary units than any of their subdivisions and their correlations 
are subject to less error. The horizons used for structural mapping were selected 
because of their more certain identity in the well logs. 
Outcrop areas of the individual formations or groups are shown on the maps. 
Since much of the eastern part of the state is covered by Pleistocene deposits, 
these outcrop areas do not represent the actual surface outcrop but merely indi-
cate, except along some river valleys, the first bed rock to be encountered below 
the Pleistocene materials. The outcrop areas are taken from the preliminary geo-
logic map of Nebraska, a manuscript copy of which was made available by the 
Nebraska State Geological Survey. 
DESCRIPTION OF FORMATIONS 
No detailed lithologic study of the Cretaceous formations was made in connec-
tion with this paper. However, a brief general description of the formations is 
given. 
The Pierre shale is predominantly dark gray to dark blue shale with some thin 
beds of sandstone, limestone, concretionary material, and bentonite. 
The upper and middle parts of the Niobrara formation are primarily gray to 
dark gray, speckled, calcareous shale. The lower part of the Niobrara, referred to 
as the Fort Hays, is light gray to white chalky limestone. 
The Benton group is composed of three formations, the upper one being the 
Garble shale, the middle is known as the Greenhorn limestone, and the lower for-
mation is the Graneros shale. The Carlile shale is largely dark gray to black in 
color, and in many places includes a sandy zone (Codell) at or near its top, becom-
ing calcareous near the base. The Greenhorn limestone is mainly light to dark 
gray to brownish, fossiliferous, thin-bedded limestone with interbedded layers of 
calcareous shale. The Graneros shale is medium gray to dark gray in color and 
is in most places sandy in the basal part. 
The lowest major division of the Cretaceous in Nebraska has been known 
for many years as the "Dakota group." This so-called "group" consists of forma-
tions which belong to the Comanche and Dakota series, and it is not a truly valid 
group. However, the general lithologic similarity throughout and the difficulty, 
at least locally, encountered in separating this "group" satisfactorily seem to 
justify the continuance of the old usage, at least it is suitable for this paper. 
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In eastern Nebraska, the group is subdivided into the Dakota sandstone (up-
per part), consisting of two sandstone beds with interbedded shale, the Fuson 
shale (middle), and the Lakota sandstone (lower). In northwestern Nebraska, the 
beds which apparently are equivalent to all or part of the Dakota sandstone else-
where are commonly subdivided into an upper sandstone (Newcastle or Muddy), 
a middle shale (Skull Creek shale), and a lower sandstone (Fall River). 
The Fall River sandstone is light to dark gray sandstone with interfingering 
beds of gray shale. The middle shale (Skull Creek equivalent) of the Dakota 
sandstone is for the most part gray and generally sandy. The upper sandstone 
(Newcastle or Muddy equivalent---?) generally is yellowish to brownish in color 
and fine-grained. It commonly contains more or less clay-ironstone concretionary 
material. 
The Fuson shale in outcrops is ordinarily red or vari-colored, with some thin 
sandstone lenses, but this shale is largely dark gray to black in the subsurface of 
the deeper parts of the Cretaceous basin. The Lakota sandstone is tine- to coarse-
grained, with some dark gray to light-colored shale partings. It ranges in color 
from yellowish (and ferruginous with clay-ironstone) to almost pure white. 
DISCUSSION OF RESULTS 
The isopach maps do not necessarily show the true extent of land and sea 
areas during the Cretaceous, since they represent present thicknesses only and 
not thicknesses as originally deposited. The structural maps are based on scat-
tered data which do not reflect local structures to any degree but do indicate gen-
eral structural relationships. These maps are to be interpreted as the resultant of 
all deformation subsequent to deposition, including compaction and settling 
effects, plus original slopes of deposition. Because of these conditions, it is difficult 
to determine the time of any specific movement from these data alone. 
The absence of Cretaceous in the Ohio-Demmer well at Hay Springs (Jones, 
1940, p. 141), is believed to be due to post-Cretaceous pre-Tertiary erosion along 
the crest of the Chadron-Cambridge axis. This condition modifies Ver Wiebe's 
isopach map of the Cretaceous (1933) on which the Cretaceous is shown as a con-
tinuous sheet of sediments in this particular region. 
Deposition during "Dakota group" time was probably more or less continu-
ous and extensive throughout the greater part of Nebraska, with the maximum 
thickness attained in the central part of the state. The absence of the "Dakota 
group" in the Ohio-Demmer well does not necessarily indicate non-deposition 
during "Dakota group" time. Instead, the absence of these beds is more probably 
due to erosion in post-"Dakota" or post-Cretaceous time. 
Deposition of the Benton group seems to have been continuous and extensive 
over much of Nebraska. The thick development of the Benton group in the area 
of the Chadron anticline, as revealed by the thickness of 925 feet encountered in 
the Duthie well, and the extensive development over the Cambridge anticline, 
where a thickness of 445 feet is reported in the Watkins well, explains the lack of 
STRUCTURE OF CRETACEOUS SYSTEM IN NEBRASKA 1535 
conformity between the Benton group isopach map and the structure maps. It is 
therefore probable that the absence of the Benton group at the location of the 
Ohio-Demmer well is the result of erosion during post-Benton time. 
The Niobrara sediments attained their greatest thickness in a basin covering 
most of southwestern Nebraska. The absence of the Niobrara formation in the 
Abbott No. 1, Ohio-Demmer, Duthie, and Jones No. 2 wells is probably the result 
of post-Cretaceous erosion and not of non-deposition. This suggests but does not 
prove that the north part of the Cambridge-Chadron axial structure was a posi-
tive element during part of Niobrara time, and that the north part: of this struc-
ture experienced movement earlier than at Cambridge. It should be noted that 
the absence of the Niobrara also could have resulted entirely from post-Niobrara 
or post-Cretaceous erosion. 
The isopach map of the Pierre shale reveals a definite relationship to the struc-
ture maps. It indicates that the region over the north and central parts of the 
Chadron-Cambridge axial "high" was subjected to extensive post-Cretaceous 
erosion. Pierre thicknesses are great southwest of this axis where a maximum 
drilled thickness of 3,540 feet was penetrated in the Harrisburg well. Deposition 
east of this axis was either in a large shallow basin, or much of the original Pierre 
thickness has been removed by post-Cretaceous erosion, because the maximum 
drilled thickness is only 655 feet (Bassett well). 
The conformity of the isopach map of the Cretaceous system with the struc-
ture maps indicates the great thickness and wide extent of Pierre deposition. 
Furthermore, if only an isopach study of the Cretaceous system as a whole had 
been made, the true relationship of the thicknesses to the structure of the "Da-
kota group," Benton group, and Niobrara formation could not have been de-
tected. Hence, the isopach map of the Cretaceous system can not be interpreted 
as an indication of relationship of structure to thickness. 
CONCLUSIONS 
The structure maps reveal the close relationship and probable continuity of 
the Chadron anticline and the Cambridge anticline as an axis trending from 
northwest to southeast across the state. These "highs" are shown prominently 
on the four structure maps. The "lows" are east and west of this axial "high." The 
deepest basin is on the west in the extreme southwest part of the state. East of 
the axial "high" the basin covers a larger area in Nebraska and is not as deep as 
the one west of it. The influence of the Sioux Falls "high" in southeastern South 
Dakota is evident in the structure of northeast Nebraska. 
The isopach map of the "Dakota group" suggests the presence of a large basin 
throughout central Nebraska during the time that this group was deposited. This 
is shown by the thick development of the "Dakota group" in central Nebraska. 
The narrow strip of great thickness developed in the "Dakota group," extending 
from central Nebraska to the north-central part of eastern Nebraska suggests a 
trough between the Sioux Falls "high" and a land area southeast. It may also 
1536 PAUL FUENNING 
suggest that the source materials for the "Dakota group" came in part from both 
these areas. 
The absence of the Niobrara formation over the top of the north part of this 
Chadron-Cambridge axis suggests, as already noted, that some movement very 
likely took place in the northern part of this structure at an earlier date than in 
the south part, the north part probably beginning its movement in Niobrara 
time and the southern extension rising during Pierre time. 
From the similarity of the Pierre isopach map to the structure maps, it may 
be surmised that considerable movement of this axis took place near the close 
of (or subsequent to) Pierre time. The thickest section of the Pierre is over the 
"low" shown on the structural map of the top of the Niobrara formation. Like-
wise, the Pierre shale is thin or absent over the axial "high." This positive element 
probably existed and exercised some control over sedimentation during much of 
Pierre time, with deposition taking place in a broad shallow basin on the east 
and in a relatively deep and narrow basin on the west. 
Much of Nebraska has as yet not been thoroughly tested for oil or gas, and 
water wells are not sufficiently deep to contribute information on Cretaceous 
thicknesses, especially in the central part of the state. In such places, therefore, 
where information was lacking, dashed lines were used to suggest the probable 
relationships. It is hoped that with further drilling these questionable areas will 
be eliminated and a more accurate picture of the subsurface structure and Creta-
ceous stratigraphy of Nebraska may become available. 
Any far-reaching interpretations based on these maps probably would be pre-
mature at this time; and, for this reason, the maps are presented without elabo-
rate conclusions. They do, however, portray a synthesis of much factual informa-
tion about the subsurface geology of the state, and it is hoped that they may be 
of value in understanding the structure and stratigraphy of the Cretaceous sys-
tem in Nebraska. 
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